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ADVERTISEMENT. 


T HE work of which a tranflation is 
now prefented to the public, was 
published about two months ago in the 
Schriften Natur-Forfchender Freunde, of 
Berlin. The Author of it is diftinguilhed 
in Germany for the extent and accuracy 
of his Chemical and Mineralogical know¬ 
ledge 5 and nothing more than his being 
known feems neceflary to procure him 
a fimilar diftindtion in other countries. 
The Tranflator confefles that one 
object of his undertaking has been to 
make Mr. Klaproth’s merit more ge¬ 
nerally known at the fame time he 
perfuades himfelf that his performance 
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Vi ADVERTISEMENT. 

may be of fome amufement and ufe to 
the Englifh Naturalift, in giving him 
a more accurate defcription and analyiis 
of minerals of his own country, than 
has yet appeared in the Englifh lan- 
guage. He would hope too that it may 
render fome fervice to the fciences of 

, • i- 

Chemiftry and Mineralogy, the interefts 
of which cannot fail to be promoted, 
by diffufing the knowledge of every 
thing which refpedts them; it may, 
accidentally, perhaps, increafe the num¬ 
ber of thofe who ftudy thefe fciences, 
and excite a fpirit of greater diligence 
and precifion in refearches connected 
with them. 

The Tranflator is not certain, whe¬ 
ther it may not be proper for him to fay 
fomething by way of vindication of the 
Author, and fomething by way of apo- 

logy 
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logy for himfelf. Though he is not 
aware of any error in the Iketch of 
the Natural Hiftory of Cornwall, which 
is given in the following work, that 
fketch would certainly have been more 
full, and it might have been more exaCt, 
if the Author had had the benefit of 
feeing the country, the minerals of 
which he defcribes. As he was with¬ 
out that advantage, he has been obliged 
to depend upon the relations of others, 
and his own collection of Minerals. 
But both of thefe the Tranflator has the 
bed; reafon for believing have been re¬ 
markably accurate and complete. If, 
however, there Ihould be any imper¬ 
fection in this part of the Author’s 
work, he is confident it has been un¬ 
avoidable, and cannot therefore be im¬ 
puted to the Author as a fault. 

Ht 
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He wifhes he could believe that his 
own apology was not more neceffary 
than the Author’s vindication j but he 
is very fenfible that the tranflation has 
many defedts, and defedts which are not 
eafily excufed. It may not, however, 
be unreafonable to expedt fome indul¬ 
gence to the work of a foreigner, who, 
during a fhort flay in England, has 
been able to form only an imperfedt 
acquaintance with the Englilh language ; 
and the tranflation of a work of fcience 
fhould not, perhaps, be abfolutely con¬ 
demned, if it be fufficiently perlpicuous 
to convey the meaning of the original, 
although it be deficient in eafe and in 

London , 

Nov. io, 1786, 

INTRO- 


elegance 


INTRODUCTION, 


T HE County of Cornwall claims the 
peculiar attention of mineralogifts, 
on account of its fubterraneous natural 
productions. No country in the world 
can boaft of mines more ancient, of 
productive for a longer period. Fof 
before the time of Herodotus, the Phoe¬ 
nicians, and after them the Greeks, 
brought tin from this country, which, 
on that account, was named by the lat¬ 
ter nation Caffiterios, or the Tin-ifland : 
and with refpeCt to the - prefent richnefs 
of thefe mines, inflances will be given 
in the courfe of this work, of the pro¬ 
fit of Angle mines, which (hew, that it 
is not an exaggerated account which 
Mr. Jars gave in the year 1770, that 
the value of the annual produce of the 
tin-mines amounts from 190 to 200,000 

B - pounds, 
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pounds, and of thofe of copper to 
140,000 pounds fterling j and there is 
flill ‘an abundant (tore of both metals to 
laft for many centuries. 

The peculiarity of moll of the Cor- 
nilh foiUIs affords the naturalifl a fruit¬ 
ful fubjedt of enquiry, and rich mate¬ 
rials for the increafe of geological and 
mineralogical knowledge. Becher, per¬ 
haps, the moil experienced mineralogift 
and miner of his time, who had flu- 
died fubterraneous nature in the mines 
of Hungary and Germany for many years, 
acknowledges freely that he flill found 
a great deal to learn in Cornwall. He 
expreffes himfelf (in the remarkable de¬ 
dicatory epiflle to the famous Boyle, of 
his Mineralogical Alphabet, which he 
wrote at Truro, in Cornwall,) in the fol¬ 
lowing manner: “ The earth is here 
fo abundant in different kind of foffils, 
that I believe there is no place in 
the world which excels Cornwall in 
the quantity and variety of them: and I 

confefs 
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eonfefs I have found here a mining- 
fchool, and from being a teacher am 
become a fcholar.” And foon after he 
fays, “ I could never have written any 
thing folid in chemiftry, without having 
feen fo much of Cornwall.” This our 
German countryman made the molt im¬ 
portant improvements in working mines, 
and extracting metals in Cornwall: 
among other improvements, he firft in¬ 
troduced there the machines for drain¬ 
ing mines, and the ufe of pit-coals for 
the melting of minerals. 

Since his time thefe mines have been 
only rarely vilited and defcribed by fo¬ 
reign naturalifts, fo that the knowledge 
of the foffils belonging to them is not yet 
fo general as it merits. In the works 
of Englifh authors, e, g. Woodward’s 
Hiftory of Foffils, and Borlafe’s Hiftory 
of Cornwall, the foffils of Cornwall 
have been treated of, but not with fuf- 
ficient mineralogical, and with Hill 
lefs chemical knowledge, which in the 

B z times 
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times of thofe writers was every where de¬ 
fective. But, at prefent, as the Britifh na¬ 
tion has began to produce in this depart¬ 
ment of fcience alfo men of merit and 
activity, who advance with laudable ar- 
dour mineralogy and chemiftry in their 
own country, we may expeCt important 
additions to both thefe branches of natu¬ 
ral knowledge. In the mean time I will 
give as a iketch, the following fmall 
additions to the knowledge of fome cu¬ 
rious, and in fome refpeCt, little known 
foffils of Cornwall, which I received from 
my worthy friend, John Hawkins, Efq. 
with whom I had the pleafure of making 
fome of the following analyfes. 


MINE® 
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MINERALOGICAL 

OBSERVATIONS. 


TIN ORES. 


VSTHETHER true native tin has 
" " ever been found, as fome mineralo¬ 
gies have aflerted, is a queftion not yet 
determined, even in Cornwall. On 
the contrary, it is rather thought that 
thofe pieces of metallic tin, which have 
been found there, are only a produ&ion 
of art. 

The common tin ores are in a calci- 
form, and at the fame time indurated 
glafs-like ftate, more or lefs mixed with 
calx of iron, and commonly joined alfo 
with ores of arfenic. Zinjiein, (Tin- 
ftone,) might be the general denomina¬ 
tion of them, but commonly only the 

B 3 irregular 






6 MINERALOGICAL 

irregular and compadt ipecies are called 
fo. The cryftallized tin-ftones, on the 
contrary, are called Zinngraupen , if the 
cryftals are diftindt, and fomewhat large j 
but Zinnzwitter, if the cryftals are 

I 

finaller, and not fo diftindt:, refembling 
fmall grains, fcattered through a com¬ 
pact raw tin-ftone, or a ftone of any 
other kind. 

Thefe fpecies of Cornifti tin-ores dif¬ 
fer from thefe of Bohemia and Saxony 
principally in this, that in general they 
contain lefs iron and lefs arfenic; and this 
Is the caufe of the preference the Eng- 
lifti tin in general obtains, on account of 
its purity. 

The common matrix is Killas and 
Growan. A defeription of both is to 
be found in Mr, Kirvan’s mineralogy, 
Growan confifts of white clay, mixed 
with mica and quartz, and is of no pe¬ 
culiar texture ; it is, therefore, nothing 
elfe but decayed granite, in which the 
feldfpat has been broke down into clay, 

Killas* 
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* 

Killas, which might be juftly called 
Saxum . metalliferum cornubienfe> has been 
cl ailed by Mr. Kirvan, under the horn- 

f ** 

ftones } he found ioo grains of the grey 
lamellar killas to contain about 60 of 
filex, 25 of argill, nine of magnefia, 
and fix of iron. The greenifh fort con¬ 
tains more iron. Some of the cryftalli- 
zations of the Zinngraupen from Corn¬ 
wall are very remarkable. The moft 
regular, but which are found only rarely, 
are quadrangular prifms, with double 
quadrangular pyramids : there are fome 
alfo where the prifm is wanting, and 
both pyramids are joined together by their 
bafes, fo that the cryftal is odtoedral. 
Such regular cryftals are found at Tre- 
vaunance and Soil-hole, in the Darifh of 
St. Agnes. Similar quadrangular prif- 
matical cryftals, very tender, and often 
only of the thicknefs of a hair, are found 
in tin-ftone upon killas, at Polgooth, 
one of the rich eft tin mines, which at this 
time produces monthly a clear profit of 

B 4 from 
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from iooo to 1200 pounds fterling. The 
two cryftallizations which have been men¬ 
tioned are the bafes of all others, though 
thefe, by their extremities and angles 
being truncated, and by their being vari- 
oufly grown together, commonly appear 
very irregular. The fine polifh moft of 
thefe tin-cryftals have gives them a pecu¬ 
liar beauty, which is often heightened 
by a certain degree of tranfparency. Such 
tranfparent cryftals, in what is called 
Elvan, a Ipecies of argillaceous ftiifte, are 
found at Kreegbraws in Kenwyn. The 
rays of light pafling through gives them 
a bright brown-reddifh glofs, for which 
reafon the miners in Cornwall call them 
Rofin-tin. Tin cryftals of very glofiy 
appearance, but on account of a larger 
proportion of iron, of a quite dark black 
colour, are found at Poldice. 

Thefe fpecies of tin-ores give a pecu¬ 
liarly good tin, becaufe they are the moft 
free from arfenical pyrites. Among my 
fpecimens there are only a few which are 

mixed 
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mixed with arfenic and interfperfed 
through yellow copper ore j thefe are 
from Poldice. The tin ores from Huel 
Brea Load, in the parifh of St. Ives, and . 
from Cornellow Cliff, in Zennor, are 
united to fhoerl. In thofe from the 
former place the tin-ftones are like a 
heap of cryftals of different fizes inter¬ 
woven with a compact, finely radiated 
greenifh grey fhoerl neftways in granite : 
But from the latter place I have fpeci- 
mens of blaekifh Zinnzwitter in a vein 
only half an inch thick, the walls of 
which are a fine fhoerl. 

In another tin vein at Pelmine, in the 
parifh of St. Agnes, the thicknefs of 
which is one inch and a quarter, both 
walls confift of pretty large tin cryftals of 
a light greyifh yellow colour, by means 
of which the vein is very evenly feparated 
from the rock: the fpaces between the 
tin cryftals are filled up by a reddifh white 



Tin- 
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Tin-ftone with wolfram is found at 
Wheal Mutterel, in Gwennap. 

Zinngraupen, both of large and middle 
fizes, in double quadrangular pyramids, 
fo as to form what is called Vijirgraupen^ 
the cryftals of which have loft fome- 
thing of their glofs and (harpnefs of an¬ 
gles are found at Bun-mine, in St. Auftle, 
in much decayed granite or growan. 
Other fpeeies of rich tin-ftones and Zinn- 
zwitter are found at Mainvrofe and Men- 
garn in Wendron, Trethallan in St. Ste¬ 
vens, and Huel Malkin. The tin-ftone 
from the latter place is formed by very 
fmall clear white grey tin cryftals, grown 
intimately together, with very fine, moftly 
greenifh particles of mica. In fome 
places the tin-ftone has fifibres, the cavi¬ 
ties of which are lined with fmall tin 
cryftals, of a garnet form; now and then 
it is run through with fmall veins of red 
jalper, and contains nodules of it. 


Stream- 
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r 

Stream-Tin. 

Not only the above-mentioned tin- 
ftones, which are taken out of veins, pro¬ 
duce metal, but likewife what are 
obtained from ftream works, fimilar 
to thofe in Germany, yield a con- 
liderable quantity of rich tin ores. The 
manner of ftreaming or collecting the 
tin rubbles, with which the valleys of 
the tin mountains in Cornwall are filled 
in great abundance, and to confide- 
rable depth, is briefly the following; 
the foil of fuch valleys is dug feve- 
ral feet deep to the tin ftratum, and, 
by water led over, wafhed of all the waft. 
It is very probable that violent torrents 
©f water have broke thefe tin rubbles from 
the original veins of the tin mountains, 
and rolled them down the declivities of 
hills into the lower grounds. Mr. Jars, 
indeed, believes thefe fragments to be 
remains of heaps of refufe, from the an¬ 
cient unlkilful working of the mines, 
which by inundations have been wafhed 

down 
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down from the mountains;, and formed 
beds in the valleys. 

This ftream-tin is found of different 
lize, colour, and figure, but moft com¬ 
monly rounded by water, and very like 
the common pebble, excepting in its very 
confiderable weight. 

The ftream - tin collected at Ladock 
principally confifts of fuch round, oval, 
fomewhat fmooth pieces, in general from 
the fize of a bean to that of a pea, and 
lefs, whofe polifhed furfaces fhew great 
variety of reddifh grey, light brown, and 
dark yellow colours. 

A fimilar ftream-tin from Penfagillis 
is remarkable on account of the native 
gold, which now and then is met with in 
it; and found, though very rare, in pieces 
of the value of two or three pounds fter- 
ling. In my collection from this place is 
a grain of native gold, of the fize of a 
flattened pea, with a cryftallized furface. 
Probably in ancient times there were in 
thefe hills veins of gold, which have 
been broken down by violent inundations. 

Stream- 
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Stream-tin in blackilh rough grains is 
found at Perran Porth in Perranzabulo, 
where it lies fome yards under the fea- 
fand, and therefore can be collected only 
at the time of low-water. 

It is found at Hallibefack in Wendron, 
Frogmoor in Probus, at Saint Denis and 
Roach in larger and lefs rounded pieces, 
many of them dill (hewing their cryftal- 
lized angles. The fpecimens of dream- 
tin, from Swan-Pool in the pari(h of 
Ladock, are often mixed with pieces of 
cubic galena. 

The mod remarkable fpecies of dream- 
tin is a tin-ore like haematites, or what 
is called Wood-tin. This tin-ore is only 
found within a fmall circuit, in the three 
adjoining parifhes of Saint Columb, Roach 
and Saint Denis, and is very fcarce. The 
mod favourable opportunity of getting it 
is at the time when the workmen, who 
dream the tin, bring to the melting- 
houfes the quantity of ore they have col¬ 
lected during three or four months; 

amongft 
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amongft this we may feek for, and expedt 
to meet with, wood-tin. 

This rare tin-ore, which is entirely 
without the cryftallized form proper to 
tin-ores, and on the contrary refembles 
very much haematites, is not, as it at firft 
appears, a true haematites, with which 
fome tin is mixed, but a true and rich 
tin-ore, in which the portion of iron 
common to all tin-ores is only in an in- 
confiderable quantity, as will be feen 
plainly in the chemical analytes to be 
mentioned afterwards. 

Profeffor Brunnich, of Copenhagen, is, 
as far as I know, the firft who made this 
mineral known, and I fhall copy there¬ 
fore his words from a diflertation inferted 
in the Memoirs of the Royal Swedifh 
Academy of Sciences for the year 1778, 
under the title of A Defcripiion of two 
tin-ores from Cornwall. <i The other fpe- 
cies is very rarely found, and is called in 
Cornwall Woodlike tin-ore. It has fine 
fibres, converging to different centres, 

like 
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like the radiated zeolyte, but it is fo 
compadt and hard, that it gives fparks 
when ftruck with ft eel. In mineral 
acids it is not confiderably diflolved. 
Broken in pieces it ftiews conical figures, 
and preferves its fibrous appearance till 
it is powdered. The general colour is 
yellowifh, with concentric lines of lighter 
and darker colours, and fome quite black. 
I have not yet feen any one of this kind 
in its perfedt form, but always in broken 
pieces, either ofhollow fpheres or of folid 
ones, having a blackifti brown cruft 
upon their external fur face, which is 
fmooth and fpherical like fome haema¬ 
tites : pieces which are poflefled of this 
cruft are very rare. Sometimes there is a 
little white quartz joined to them. They 
are never found in veins or fifibres of 
any confiderable depth in the folid rock, 
but only walhed together in the valleys, 
which may be feen indeed by their round¬ 
ed furfaces. The ipecific gravity with 
refpedt to water at about 45 degrees of 

heat, 
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heat, according to Fahrenheit, is as 
580 : 100. It gives 34 parts of tin in 
100; when roafted it gives fome fign 

V - * 

of arfenic j the yellow colour changes 
to a reddifh ; and when thus changed, a 
fmall part is attractable by the magnet. 
I received this mineral from Mingums 
near Saint Columb, and from Saint Denis 
in Cornwall. I call it radiated yellow 
tin ore.” 

This defcription of Mr. Brunnich is 
juft, except with relpeCt to the fpecific 
gravity of the ore, and the quantity of 
tin contained in it. The firft is, accord¬ 
ing to my hydroftatical experiments with 
pure pieces, as 645 : 100; and the a flay 
gives, by a proper management, 634. 
parts of tin in 100. Mr. Brunnich men¬ 
tions this wood-tin alfo in his Minera¬ 
logy among the tin-ores: but the radiated 
tin-ore of Wallerius, from Siberia, quoted 
by Mr. Brunnich, is, according to Mr. 
Rome de 1’Ifle, not tin-ore, but wol¬ 
fram. 

In 
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In the Eldmens de Min'eralogie of Mr„ 
Sage this Wood-tin is mentioned under 
the name of Mine d'etain en jlaladlite. 
Mr. Rome de Rifle defcribes it according 
to Mr. Brunnich j and in his Mineralo- 

• ^ o 

gical Tables* which he has annexed to 
his treatife of the external charadteriftic 
figns of minerals, he adds to the deno- 
mination of Mr. Sage hematite d’etain-. 
Mr. Bergmann alfo fpeaks of this mineral 
in his Dofimafia via humida, in the fol- 
lowing words: Nuper variationem in 
Anglia inventam obtinuimus peculiarem, 
quae ftratis fphaericis contiguis, radiifque 
e centro prodeuntibus, haematiten fufcum 
onanino refert. 

The following defcription, which was 
communicated to me in writing by In- 
fpcdtor Werner of Freyberg, our mafler 
in minerography, cannot fail to be parti¬ 
cularly agreeable to mineralogifts* 

C Stannum 
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Stannum ochraceum cornubienfe 

The colour of it is hair-brown, fome- 
times lighter, fometimes darker y when 
lighter it approaches fomewhat a yellow 
grey, and fometimes an Ifabella yellow. 
Not unfrequently there are two or more 
fhades of this colour in one piece in the 
fmall parallel fpherical ftriae, which run 
acrofs it. 

It has never been found but in fmall 
pebble-like pieces, which are partly much 
rounded, and partly ftill retain their for¬ 
mer irregular augular figure, or the fplit- 
tered form of their fragments, with angles 
only a little rounded. There are found, 
though but rarely, pieces which fliew on 
one or more iides their original fmall 
fpherical external protuberances. ' ■ 

The furface of thefe pieces is only a , 
little rough. 

The external furface of this foffil has 
only a fmall degree of luftre, but inter¬ 
nally it is fomewhat brighter, and in 

general of a common luftre. 


It 
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It is very tender j the flru&ure is 
fibrous } the fibres are ftraight, and com¬ 
monly divergent from one fide. 

It breaks partly into regularly angular# 
partly into finall, fplittered and wedge¬ 
like pieces. It is found moftly in fome- 
what large and long angular and grain¬ 
like pieces, with a refplendent furface t 
often alfo in diftinft conchoidal pieces# 
the convexity of which is towards the 
furface, covered with the fpherical protu¬ 
berances j fometimes it is found entire 1 
when fcratched, it thews a yellowifh 
grey trace j it is hard, but may be cut 
with a filej its gravity is always confi- 
derable} fometimes great, and fometimes 
very great. 

“ The brown haematites is the only 
fofiil to which it bears a refemblance j 
but there is a fufficient difference with 
refpeft to external figure and to colour 
both in mafs, and when reduced to 
powder and, above all, with refped 
to hardnefs and weight, to enable us to 

C a diftinguifii 
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diftinguilh them: is it like wife diftinguilh- 
cd by a fomewhat lefs internal glofs, and 
by the greater tendernefs of its fibres. 

With this excellent defcription of Mr. 
Werner may be compared the annexed 
drawings of the three principal fpecimens 
of my collection, which could be more 
eafily taken of this foffil than of many 
others, on account of the apparent orga- 
nical ftru&ure, and want of metallic 
fplendor. 

The cryftals of quartz, which interfed 
moft fpecimens of this ore, lead us to 
fufpeCt that the vein has been quartz j and 
this is rendered more probable by a piece 
I have, which has quartz upon both fides 
of it. 

* The above defcription, though tranflated with 
fidelity, may, perhaps, give the reader lefs fatifac- 
tion than he would expert from Mr. Klaproth’s cha¬ 
racter of it : this, in fome meafure, is owing to the 
want of an Englifli technical language correfpon- 
dent to the German one ; and, perhaps, in a greater 
meafure to Mr. Werner’s attempting to diftinguifh 
nicely degrees of qualities which do not admit of 
meafurement. 


As 
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As a kind of Wood-tin, I am inclined to 
confider another ftill more rare fpecies, 
called Shot-tin, which is brought from 
Maddern. This is only found in fmall 
feparate hemifpheres of the lize of a 
divided fhot. The furface is fmooth, 
and brown, but theinlide, or the nucleus, 
is of a light-brown, and of white yellow 
colour, and llightly radiated. Thefe 
ftaladtitical hemifpheres, which, as one 
may fee, have been fixed to other bodies, 
are fimilar to the fmall fpherical protube¬ 
rances of Wood-tin, excepting that the 
latter are not fo hemifpherical, but flatter. 

Sulphurated tin-ore from Cornwall. 

At Huel Rock in Saint Agnes, there has 
been found a metallic vein, nine feet wide, 
and twenty yards beneath the furface. 
The conftituent parts of this ore, although 
experiments had been made upon it, were 
ftill unknown. Mr. Rafpe, who now 
lives in Cornwall, is the firft who difco- 
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vered this unknown ore to be Sulphurated . 
tin. 

The firft, and, until now, the only in- 
ilance of a native fulphurated tin, is men¬ 
tioned by Mr. Bergmann. He received it 
under the name of antimony from Siberia, 
and the fpecimen was only of the fize 
of a hazle-nut, As fulphurated tin-ores 
then are fo very fcarce, an account of the 
exigence of a large vein in Cornwall can¬ 
not fail to be agreeable to mineralogifts. 

My fpecimens confift of the compadt 
ore, only here and there are marks of 
growan, which is the matrix of it. 
The colour of this ore is, in general, a 
blueifh white, approaching a heel-grey, 
and comes near the colour of grey cop¬ 
per ore. Its cohefion is in feverai places 
interrupted by cracks, often fcarcely per¬ 
ceptible, filled with a very thin layer of 
yellowifh and greenith clayey earth : from 
this caufe the external texture feems 
lamellar, but the frefh fradture is gene¬ 
rally irregularly angular. The metallic 
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iplendor alternates in fome fpecimens with 
dull grey and blackiih fpots. It is not 
confiderably hard, but very brittle. The 
fpecific gravity varies according to the 
quantity of metal it contains: thofe pieces 
which are more pure and white, and 
which are the richeft of tin, are as 
435 : I0 °* Excepting copper-pyrites, 
which is interfperfed in fmall particles 
through it, no foreign body is mixed. 

As I am not acquainted with the 
experiments of Mr. Raipe, by which he 
thought himfelf intitled to declare it ful- 
phurated tin-ore, I will communicate in 
the following pages the analyhs I have 
made, which fhew it to confift of ful- 
phur, tin, copper, and fome iron. The 
mixture is fo exadt and intimate, that the 
way of powdering and waftiing, which 
otherwife is very proper in tin-ores, is of 
no ufe. Mr. Rafpe propofes to name this 
ore bett~metal ore; which denomination 
would be more juft if there were a larger 
proportion of copper to the tin. 

: C 4 
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COPPER-ORES. 

Cornwall is not only poffefied of rich 
tin-mines, but alfo of very rich copper- 
mines, which produce copper ores of va¬ 
rious forms, fpecies and varieties. 

Native copper is found in very confi- 
derable quantity at Cape Lizard, between 
the rocks near the fea-fhore in filiform 
branches, and veins of fome thicknefs, 
contained in blackifli ferpentine, mixed 
with brownifh red, and covered exter¬ 
nally with a greenifh nephrites, partly 
adherent to it, partly loofe upon it. In 
the fame rocks alfo native copper in large 
lumps has been found. 

Huel Virgin produces in a confiderable 
quantity native copper, which fhoots into 
branches of various directions, which 
feem to be formed of finall rhomboidal 
cryftals, interfperfed with quart? cryftals, 
of which often only the impreffions are 
to be feen in the native copper of the two 
fpecimens I have from this place; one 

wtighf 
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weighs three quarters, the other one 
pound and a half} but there has been 
found native copper in lumps of from 
twenty to thirty pounds in weight. How 
rich the mines of Huel Virgin are, may 
be perceived in general from this, that 
only in the month of March, 1785, 
they produced 1400 tons of rich copper- 
ore ; each ton containing twenty hundred 
weight. 

I poflefs from the fame place, as alio 
from Carrarach, which is contiguous to 
Huel Virgin, and which is no lefs rich, 
a fpecimen of cryftallized native copper, 
with tranfparent vitreous copper ore, of a 
ruby colour, cryftallized in odtoedres : but 
this fine red cryftallized vitreous copper 
ore begins to be fcarce. 

Near to the copper vein at Carrarach 
is found compact native copper, of a 
fpherical form, in lumps, which either is 
ftill metallic, or is beginning to be trans¬ 
formed into red copper-glafs, imbedded 

in depayed granite. 
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Native copper, of a tender and mofs- 
like form, united to ruby vitreous copper" 
ore, cryftallized in rhombs, is found in 
the clefts of mountains, compofed of 
Killas, at Poldory. Very fmall particles 
of native copper are interfperfed through 
Goflan at Kaftle Adit. 

On fome parts of the native copper- 
ores from Poldory and Huel Virgin, is 
found calciform - copper - ore, fometimes 
only in a loofe form, and covering them 
like fand, fometimes of a compact ftruc- 
ture, and adhering ftrongly to them. 
The former kind is generally black, the 
latter of a brownifh red, often approach¬ 
ing to the metallic Iplendor of copper. 
One may generally obferve in thefe ores 
from Cornwall various gradations, calci¬ 
form copper-ores, vitreous copper-ores 
and native copper: but I do not pretend 
to aflert whether the metal is reducing or 
calcining. 

Of fulphurated copper ores, Cornwall 
has an abundance of various kinds. 

Whitifh 
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Whitifh grey copper ore, cryftallized 
in fmall triangular and quadrangular 
pyramids, whofe points are generally 
truncated, is found along with folid 
grey copper ore at Poldice and Dol- 
coth. But the richeft copper ores are 
the folid grey from Trefeavean, Retal- 
lack, Cook-kitchen, Carrarach, Huel 
Virgin, Redruth. Some of thefe may 
be cut with a knife like foft vitreous 
lilver ore, particularly thofe from Tre¬ 
feavean ; the analyfis of thefe lafl is 
given under No. 3. 

Yellow copper ores are found at Pol¬ 
dice, Hallamanning, Dol-coth. From 
the latter mine, which is it>o yards 
deep, and yet elevated 60 yards above 
the level of the fea, the mod remark¬ 
able is a ftaladtitical ore, of an hemif- 
pherical form (Run-yellow copper) which 
is often variegated with the colours of 
blue fteel or red copper. Calciform 
copper ores of great variety are likewife 
found in Cornwall. The rare crydal- 
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lized red vitreous copper ore has been 
mentioned before. Compact red vitreous 
copper ore, covered with green copper, 
or mountain green, as likewife with 
calciform copper, of a vermillion red, 
i& found in cryftalized quartz, with 
tender green mica, at Kaftle Adit. 

Compact green copper ore, like mala¬ 
chite, mixed with grey copper ore; like¬ 
wife green velvet-like copper, grown in 
bunches, is found at Hu el Virgin. Green 
copper ore, of no regular texture, is 
found in decayed granite at Carrarach j 
likewife ftratified betwixt cryftals of 
quartz, which at the fame time are 
covered with a brownilh red, foft, glit¬ 
tering iron-rham, at St. Meuan. Azur 
copper ore, in quartz, is met with at 
Huel Virgin and Carrarach. 

This mountain of granite at Carrarach, 
fo rich in all kind of copper ores, (for 
the field-fpat having been decayed, and 
converted into clay, the quartz is ren¬ 
dered more capable of receiving metallic 

fubftances) 
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fubftances) produces fometimes alfo the 
two following cryftallizations, the nature 

of which was till now unknown. 

\ '• ' • ■ , ' 

The firft of thefe (which lines the 
cavities of a cryftallized crumbled quartz, 
partly uncovered, and partly coated with 
indurated green copper, and alfo with dark 
brown velvet-like iron ochre) confifts of 
tender, olive-green coloured fpiculae j thefe 
are about two or three lines long, and ftand 
ftraight up either Angle or fafciculated and 
radiated. They con fid: of copper mine¬ 
ralized by the acid of arfenic. When I 
tried them with the blowpipe, they de¬ 
flagrated with arfenical fmoke, and then 
fufed, forming a button of a grey colour, 
which when melted again with borax, 
gave inftantly a button of very pure 
coppei*. 

The other cry dais in my fpecimen, 
are very fmall, aggregated dark green 
cubes with fmooth and (hining furfaces 
upon grey copper ore in a mafs of cryf¬ 
tallized compact quartz with cavities in 

it. 
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it. They might be eafily taken for fmall 
cubes of fluor, but their conftituent parts 
are copper and arfenic. Examined with 
the blowpipe, they fwell in little bubbles, 
and emit the fmoke of arfenic, but not 
fo much as the firft mentioned cryftals, 
nor do they run fo quickly into a grey 
metallic button. After this button had 
been melted with borax, it could be beat 
out upon the anvil into thin plates ; but 
it was harder and fomewhat more pale 
than pure copper, and had fome fpots of 

o 

a fteel colour. It would feem therefore 
that iron is mixed with it. 

Befides the tin and copper in which 
the principal richnefs of Cornwall coniifts, 
it produces alfo other remarkable foffils. 

Galena in large cubes is found at Tre- 
feavean with copper pyrites : at Pol dice 
mixed at the fame time with cuprous and 
arienical pyrites in quartz and killas: and 
at Penrofe there is a rich vein of it which 
opens upon the furface. 

Grey 
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Grey cobalt ore/either without or with 
Bifmuth, is found at Dol-coth. The 
chemical analyfis of the firft kind, which 
refembles very much in colour, fraCture 
and other external appearances, the co¬ 
balt from Rappold at Schneeberg, which 
is ufed in manufactures will be given 
No. 4. 

Cryftallized pfeudo galena, or black¬ 
jack, mixed with pyrites, is found at St. 
Agnes. Pyrites or Mundick are to be met 
with very frequently in different forms : 
large cubes of pyrites imbedded in gra¬ 
nite are found at Wendron. 

Penzilly in Breage parifh affords hae¬ 
matites of a liver-brown colour mixed 
with manganefe. This foffil, which was 
fent from Cornwall by the name of li¬ 
ver-coloured Tungften, is found in a vein 
of a yellow friable iron-ochre, through 
which this fuppofed Tungften runs in. 
veins of different thicknefs and pofition. 
It is of a liver colour, even fraCture, and 
fomewhat fibrous texure, Th« experi¬ 
ments 
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ments related under No. 5, will be a fuf- 
ficient proof, that this mineral is not 
Tungften, but manganefe mixed with 
much iron. 

Wolfram of a foliated texture united 
to quartz and white clay, is brought from 
Poldice. See experiments made upon 
it under No. 6. 

The Afphaltum, or indurated Bitumen, 
from Carrarach, is remarkable for being 
found 90 yards deep in granite. 

Of the different kind of Hones and 
earths of Cornwall, befidesthe above men¬ 
tioned killas and growan, the following 
are worthy of notice. 

Chalcedony from Trevafcus. It is 
found in fine, ftaladtitical, varioufly con¬ 
figured pieces formed of thin layers, and 
is now feldom to be met with. 

Steatites or foap rock is found running 
through ferpentine in fmall fhallow veins 
at Cape Lizard. The finefl: fpecies of it 
is white, ftreaked with veins of a blueifh 
and reddifh colour. It is fo foft as to be 
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fcraped by a knife like foap ; but in the 
fire it acquires a considerable degree of 
hardnefs. It is made ufe of in the ma¬ 
nufacture of porcelain, and for this pur- 
pofe is collected by the managers of the 
Porcelain manufactory at Worcefter, who 
pay 20 pounds iterling for a tun of twen¬ 
ty hundred weight, becaufe the digging 
of it, on account of the great brittlenefs 
of the Serpentine rock, is very dangerous. 
The analyfis of this fpecies is given. 
No. 7. 

There is alfo found a lefs fine fort with 
fpots of iron ochre, and likewife a variety 
©f a reddifh brown colour, mixed with 
green. That of Ruan minor is of a grey- 
ilh white, and light date blue colour. 
There is found alfo a whitifh fieatites 
grown through with calcareous fpar, 
which gives to the former a Smooth Alin¬ 
ing fraCture. 

White Porcelain earth: this is produced 
by the decompofed feldfpat of a decayed 
granite which fills the valleys in Corn- 

P wall. 
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wall, and is feparated by wafhing. That 
from St. Stephens is principally ufed for 
porcelain : of the other lefs pure forts ve¬ 
ry good crucibles are made. 

Talc and afheitos are found in the fer- 
pentine rock near Cape Lizard. 

Mica of a grey colour and lamellar 
texture is to be met with at St. Dennis; 
and Black Bar-Shoerl imbedded in gra¬ 
nite is found at Logan Rock near the 
Lands-end. 

This ihort mineralogical view of my 
collection of Cornifh foffils, muft not bei 
as I have already mentioned, confidered 
as complete, many additions being ne- 
ceffary to it. 

I fhall now proceed to give an account 
of fome chemical analyfes, which I have 
made of them. 


CHEMICAL 
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CHEMICAL EXPERIMENTS 


WOOD-TIN 


§ 1 


H E obftinacy to folvents which 
diftinguifties tin ores in general 
when examined in the liquid way, I have 
found in a great degree in the Wood-tin. 

(a) The fimple acids had very little 
effect. Aqua regia made a perceptible fo- 
lution : 60 grains of Wood-tin reduced to 
the moll fubtile powder, and digefted in 3 
ounces of it in a ftrong heat long conti¬ 
nued, loft only 5 grains, I tried there¬ 
fore the method recommended by Mr. 
Bergmann. 

(b) Upon two drams of finely powdered 
wood-tin, I poured one ounce of concen¬ 
trated acid of vitriol, and digefted it for 

D a fome 
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fome time in a boiling heat afterwards 
1 added cautioufly two ounces of concen¬ 
trated marine acid, digefted it again, and 
diluted it with water: when the folution 
was clear, I poured it off from the refi- 
duum depofited at the bottom. I re¬ 
peated this procefs twice with the refi- 
duum, each time with half the quantity 
of the acids. The undiffolved refiduum 
weighed 98 grains, and retained its ap¬ 
pearance. The folutions poured together 
had a fomewhatgold yellow colour: fome 
of it examined with phlogifticated alkali, 
difcovered iron by its blue colour. The 
reft of the folutions being faturated with 
vegetable alkali gave a precipitate of a 

dirty white colour, which weighed when 

% 

dry 27 grains. This precipitate examined 
with the blow-pipe, fhewed a tendency 
to melt and form a metallic globule, but 
this was again inftantly calcined. Melt¬ 
ed with microcofmic fait, a greyifh white 
porcelain-like fcoria was formed : with 
borax it would not unite, but remained 

diffufed 
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diffufed through the borax glafs. Upon 
the remaining precipitate marine acid 
was poured, which Toon diffolved it ; 
from this folution, after having been di¬ 
luted with water, tin leaves were depo- 
lited upon a cylinder of zinc. 

(cJin order to know, if wood-tin could 
be made to diffolve more eafily in acids 
by melting it firft with alkali, one dram 
of it was melted with three drams of 
- fixed vegetable alkali, and the light 
brick-coloured mafs, which was produced 
walhed in water, and the folution filtred. 
The ley which pafled clear through the 
filtre was not changed in its appearance 
by acidsj and the edulcorated and dri¬ 
ed powder, which was lefs coherent, and 
of a redder colour, was not more foluble 
than before. 

fdj One dram of pulverized wood-tin 
was mixed with three drams of fal ammo¬ 
niac and fublirned in a fmall matrafs. 
The fublimate was of a greyifh yellow 
colour. The refiduum was again fublirned 

D 3 with 


with three drams of fal ammoniac, which 
was coloured like the firft. The remain¬ 
ing wood-tin had loft only a few grains 
in weight, A folution of the fublimate 
In water was tinged blue by the phlogif- 
ticated alkali; the fixed alkali precipitated 
a little light grey not coherent powder, 
which appeared an impure calx of tin, 

•' * 

! 2 ’ 

Thefe experiments indeed fliew this 
foflil to be a calx of tin, united with a 
fmall portion of iron, fimilar to the com¬ 
mon tin-ftones : but to know the quanti¬ 
ty of metal contained to it, a reduction 
was neceflary. And as in a flaying tin 
ores the produce depends very much upon 
circumftances, the reduction of this ore 
was tried under the following variations; 
(a) Wood-tin, i dram, 

White glals, 2 drams, 

Calcined borax, 1 dram, 
powdered charcoal, iq grains. 
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This mixed and melted in a ftrong fire 
during an hour, in a crucible lined with 
charcoal, and to which a cover was lu¬ 
ted, (as has been done in all the following 
experiments,) gave a dirty olive coloured 
fcoria, in which the reduced globules of 
tin lay difperfed ; thefe were collected by 
powdering and wafhing, and weighed 10 
grains and a half. 

(b) As I had often found the fal fedati- 
vum to be a remarkably good flux for re¬ 
ducing metals, I tried it in this inftance, 
and mixed 

Wood-tin, 1 dram. 

Sal fedativum, 3 drams. 

Powdered charcoal, io grains. 

This mixture, melted like wife during an 
hour, gave a blackifh lamellar porous 
fcoria, mixed with charcoal: the tin glo¬ 
bules contained in it, feparated by pow¬ 
dering and wafhing, weighed 19 grains. 

(c) I was led to fuppofe an hour to be 
too long for keeping it in a melting ftate, 

D 4 becaufe 
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becaufe a part of the reduced tin was again 
calcined, and mixed with the fcoria j for 
this reafon I repeated the laft experiment, 
but with this difference, that I kept the 
mixture only half an hour in the fire, and 
the refult fhewed, that I had approached 
the proper time for now I obtained 
304 grains of pure filver-coloured tin glo¬ 
bules, upon which the loadflone had no 
effed. 

(d) Under the fame circumftances I 
made two other afiays, one with the tin ore 
from Schlackenwalde in Bohemia, and the 
other with the pure cryftallized tin-ftone 
from Mengarnin Cornwall. The powdered 
tin ore from Shclackenwaldegave 16 grains 
of globules of tin of an iron-grey colour, 
and very attradable by the magnet. 

e Afterwards I tried the redudion on¬ 
ly by the addition of phlogifton without 
any flux. I mixed 1 dram of wood-tin 
with an equal weight of colophony in a 
crucible covered with powdered charcoal, 
and let it remain half an hour in a melt¬ 
ing 


OBSERVATIONS. 



ing heat. I found at the bottom of the 
crucible an uniformly melted regulus of 
tin, the weight of which was 26 grains, 
and I collected, by walhing the powdered 
charcoal, 11 grains more in fmall glo¬ 
bules, and half a grain of black flocculi 
very attractable by the magnet. The 
inner furface of the cover was fprinkled 
with fmall globular particles of tin, which 
could not be collected, but which I 
thought equivalent to 1 grain. 

The reduction by phlogifton alone is 
therefore the belt, and proves wood-tin 
to be one of the richeft tin-ores, for there 
are very few other tin-ores, which allay¬ 
ed give 637 in 100. 


§ 3 * 

This tin feemed to be neverthelefs 
fomewhat more brittle and hard than pure 
tin. When diffolved in marine acid a re- 
fiduum was left of blackilh, Ihining fcales, 

three- 
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three-fourths of a grain in weight. Of 
this examined with the blow-pipe a part 
rofe in arfenical fmoke, and left one-eighth 
of a grain of iron attractable by the magnet. 
To half of the folution in marine acid 
was added phlogi dated alkali 5 by which 
the calx of tin was precipitated of a white 
colour with fome fpots of blue. From the 
other half, faturated with volatile caultic 
alkali, the tin was precipitated likewife 
an form of white calx: after Handing 
for fome time a fmall cloud of yellow 
calx of iron hung over it. 

*c 

SULPHURATED TIN-ORE. 

In thofe pieces I have examined, which 
were indeed of the fame vein, but taken 
from different parts of it, I found, ac¬ 
cording to the difference of colour and 
iplendor, the proportion of the compo¬ 
nent parts fomething different. To that 
the fureft way of afcertaining the true 

proportion 
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proportion is to take the mean refult of 
many experiments. 

§ *• 

Half an ounce of this tin-ore was 
heated red hot in a fmall glafs retort. 
When cold, about two drops of a fluid, 
which proved to be volatile fulphureous 
acid, were found in the receive^. In the 
neck of the retort was a little grey yel¬ 
low fublimate, about one-fourth of a grain. 
This fublimate carefully collected and 
placed upon a red hot charcoal, fmelled 
and burned at firft like fulphur, but af¬ 
terwards a fmell of arfenic was perceived. 

The refiduum had loft 3 grains. 

■ ...... 

| a. 

Two drams of this ore were flowly 
heated in an earthen veffel, till no fmell 
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of lulphur could be perceived. It was 
changed by it into a red calx, and weigh¬ 
ed 2 drams, 20 grains, though it had loft 
its portion of fulphur, which is confider- 
able. This calx mixed with an equal 
weight of calcined borax, half its weight of 
white glafs, and a fourth part of colo¬ 
phony, and melted in a ftrong heat, 
during half an hour in a crucible lined 
with charcoal, and covered with common 
fait, gave a fmall regulus of a grey co¬ 
lour, 10 grains in weight, but which was 
fo brittle that it flew in pieces when gently 
ftruck with a hammer. The reft of 
what was reduced was in very lmall glo¬ 
bules, which lay fcattered in the powdery 
fcoria mixed with charcoal. 

The refult of this experiment proves, 
that the common dry way of trying this 
ore is totally improper. 
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V 

(a) Upon half an ounce of tin ore fine¬ 
ly powdered was poured 4 ounces of aqua 
regia, compofed of two parts of marine 
and one part of nitrous acid. The me¬ 
tallic part was moftly diffolved in 24 hours 
without heat, and the fulphur rofe to the 
furface. After the folution was digefted 
again in a fand bath for two hours, it 
was diluted with water and filtred. There 
remained two grains of fandlike earth : 
the feparated fulphur weighed y 5 grains. 
But the fulphur wanting a pure yellow 
colour, appeared Bill to contain fome 
metallic parts: it was flowly deflagrated, 
and left 17 grains @f a black grey refi- 
duum. 

(b) To the filtred metallic folution I 
added fixed vegetable alkali. But ob- 
ferving the firft precipitate, which had a 
whitifli colour approaching to yellow, to 

be 
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be different from the next, which was of 
a greenifh colour, I defifted as foon as the 
precipitate began to fhew this greenifh 
colour. I collected the whitifh precipi¬ 
tate by a filtre, edulcorated an doffed it ; 
having diffolved it again in marine acid, 
I put into this folution a cylinder of 
zinc. The tin precipitated itfelf on the 
zinc in a metallic ftate, but was mixed 
with a portion of copper. This metal¬ 
lic precipitate was therefore diffolved 
again in marine acid, by which means 
the copper remained undiffolved, and the 
filtred folution containing the tin was now 
clear and colourlefs. Having put a cy¬ 
linder of zinc into it, the tin was imme¬ 
diately precipitated in metallic fhining 
flocculi, which when wafhed and dried 
weighed 48 grains, and when melted in 
a fmall crucible covered with charcoal 
formed globules. 

(c) The fecond half of the metallic fo¬ 
lution, which remained after the lepa- 
ration of the firft precipitate, was com¬ 
pletely 
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pletely faturated with fixed vegetable al¬ 
kali, whereby I obtained the remaining 
portion of copper in a precipitate of a 
pure green colour. Being edulcorated 
and dried, it was with thofe iy grains 
of metallic particles which were left after 
deflagration of the fulphur, and with the 
copper which remained by depurating the 
tin (in the former experiment) ftrongly 
heated and then digefted in nitrous acid. 
After a ftrong digeftion, the blue folu- 
tion of copper was feparated by the filtre 
from the infoluble refiduum, and the cop¬ 
per was precipitated by a poliihed iron, 
and weighed 53 grains. 

(d) The infoluble refiduum which was 

© 

of a white grey colour, and weighed 
twenty-three grains, was heated in a cru¬ 
cible with a little wax : the magnet at¬ 
tracted three grains. The other 20 grains 
appeared to be calx of tin, which are 
nearly equivalent to 16 grains of tin in 
its metallic form. 
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The refult of this analyfis is confequently 
Pure fulphur — — 58 grains. 

■ Tin ——* — 64 

--- Copper — — 53 

Calx of iron — — 3 

Earth of the ftony matrix 2 

180 

But as there were ft ill 60 grains want- 
ting, I chofe the following way, which 
gave me a much more juft refult. 



fa) Two drams of the fame mineral 
finely powdered was difiolvedin i-iounceof 
the above mentioned aqua-regia. There re¬ 
mained undiflolved 43 grains of fulphur, 
which during digeftion had formed itfelf 
into one mafs j fome greeni/h Ipots /hewed 
that a portion of metal was contained in 
it. After a gentle deflagration of it in an 
earthen vefiel, there remained 13 grains, 

8 grains 
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8 grains of which were diffolved in aqua 
regia, and added to the firfh folution. The 
infoluble 5 grains were feparated by the 
filtre, and heated along with fome wax: 
the magnet now attracted about 1 grain. 
The remainder weighed 3 grains, and 
confided of argil and filex. 

(h) To the folution of the metallic part 
was added fixed vegetable alkali: the preci¬ 
pitate was of a greyifh green colour, and af¬ 
ter having been edulcorated and dried, was 
difiolved again in marine acid, diluted 
with 2 parts of water, and a cylinder 
made of pure tin, which weighed 217 
grains, was put into the folution. The 
copper contained in the folution was pre¬ 
cipitated in a metallic date. The folu¬ 
tion began to lofe its green colour from 
below, till at lad all the copper being 
precipitated, it appeared without any co- 
jour. 

(cj The copper weighed 44 grains. In 
order to try the purity ol it, it was di- 
geded with heat in nitrous acid. The 

£ folution 


4 
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folution was of a blue colour, and one 
grain of tin in a white calciform ftate, 
was left undiffolved. It contained there¬ 
fore 43 grains of copper. 

fdj The cylinder of tin ufed for preci¬ 
pitating the copper weighed now 128 
grains, and 89 grains had been of courfe 
diffolved. By a cylinder made of zinc I 
now precipitated all the tin, which was 
connected loofely to the zinc in tender 
leaves and arborefcent forms. Being fa- 
tisfied that all the tin was precipitated, I 
collected it carefully, wafhed and dried 
it. It weighed 130 grains. I then melt¬ 
ed it, mixed with tallow and powdered 
charcoal, and when it was cold, feparated 
the charcoal by wafhing. With the 
wafhed tin globules I found fome black 
flocculi of iron, attractable by the mag¬ 
net, which weighed 1 grain. This being 
deducted from the weight of tin, there re¬ 
mained 129 grains. The above 89 grains 
of the cylinder of tin, ufed for precipi¬ 
tating the copper, taken then from this 

fum, 
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fum, there remained 40 grains; to which 
muft be added 1 grain of tin feparated 
from the folution of copper. The pro¬ 
duct of pure tin in this experiment is 
confequently 41 grains. 

The refults of this procefs are 

Pure Sulphur —- 30 grainy 

—— Tin — 41 

—— Copper — 43 

—— Iron — 2 

Earth of the ftony matrix 3 

11 9 

Of the two drams therefore ufed for 
this analyfis only one Angle grain was 
loft. 

The reafon why I firft precipitated 
from the folution in aqua-regia with al¬ 
kali, and diffolved the precipitate again 
in marine acid, was in confequence of 
knowing, that, when tin is precipitated 
from aqua regia by zinc, the whole quan¬ 
tity is feldom precipitated in a metallic 
form ; but a confiderable part of it is 

E z corroded 





corroded by the nitrous acid, whereby 
the folution acquires a turbid opal-like 
appearance, and a jelly-like confidence, 
which difagreeable circumftance cannot 
well be corrected. But if a turbidnefs 
appears in precipitating the tin by zinc 
from the marine acid, it is very foon re¬ 
moved by adding fome drops of marine 
acid. 


§ 5 - 

By repeated experiments according to 
this method I have found that in fimilar 
pieces of this ore there is no confiderable 
difference with refpedl to the proportion 
of its conftituent parts. But in pieces of 
a different appearance, the break of which 

is of a darker colour, and without luflre, 

♦ 

I found a more confiderable portion of 
iron. 

I diffolved half an ounce of this ore in 
aqua regia, and two different precipitates 

were 


e 
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were made in the manner mentioned in 
§ 2. The firft of a white colour, con¬ 
fiding of tin, was ftrongly heated in an 
earthen veflel, by which a fmell of arfe- 
nic was perceived. The whitilh colour 
of calx of tin was changed into a flelh 
colour, which it generally acquires by 
being long heated. After fame wax was 
deflagrated with it, it weighed 61 grains, 
and fcarcely one grain was attracted by 
the magnet. The fecond precipitate of 
a greenifh colour was likewife ftrongly 
heated, and became by this means a black 
heavy powder. Digefted with nitrous 
acid in a boiling heat the folution became 
blue. A light brown calx of iron re¬ 
mained, which dried and heated with 
wax weighed 18 grains, totally attract¬ 
able by the magnet. 

The quantity of iron contained in half 
an ounce of this ore was 19 grains in a 
date of phlogifticated calx ; fo that in 
the former fpecies there was found a 
much lefs portion of iron. 

E 3 I 6. 


r 


* 


|4 MINERAIOGICAL 

§ 6 . 

Though in the courfe of thefe expe¬ 
riments no fign of filver or lead was 
difcovered, I made, in order to be quite 
certain, the following trial. 

Upon the calcined tin ore, § i. was 
poured nitrous acid, which a died with 
violence, emitting frequent red vapors. 
Being fufficiently digefted, water was ad¬ 
ded, and the reliduum, confifting of ful- 
phur, and calx of tin, feparated by the 
filtre. The clear blue folution was treat¬ 
ed with marine and vitriolic acid, and 
alfo with fome neutral falls containing 
thefe acids, without being in the lead al¬ 
tered, a proof that no filver or lead was 
mixed. 


§ 7 * 
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§ 7 - 

The Solubility of the tin contained in 
this mineral in aqua regia and marine 
acid, which is not the cafe with that of 
the common calciform tin ores, or with 
any Strongly dephlogifticated tin calx, is a 
fuflicient proof, that the tin is in this 
cafe united to the fulphur, in fuch a State 
as to approach metallic tin. I think this 
in general to be the cafe with all other 
mineralizations. The following experi¬ 
ment is ftill more convincing. 

(a) Half an ounce of fulphurated tin 
ore, mixed with the fame quantity of 
corrofive fublimate, was put into a fmall 
retort, a receiver was applied, and the 
retort placed in a fand bath. When 
moderately heated, a heavy fluid with 
white heavy vapors came over, and by 
increafing the heat, a fublimate of a grey 
yellow colour, moftly crystallized in 

E 4 needles. 
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needles, was formed in the neck of the 
retort, and an impure dark grey cin¬ 
nabar was found adhering to the upper 
part of the retort, beneath the neck. 

(bj The fluid collected in the receiver 
weighed one dram, and was fimilar in 
all refpedts to the butyrum ftanni fumans 
Libavii. One drop of it added to a di¬ 
luted folution of gold, precipitated a 
purple powder. The above fluid was 
diluted with water, and the tin preci¬ 
pitated by fixed vegetable alkali. This 
very loofe white precipitate, wafhed, and 
dried, weighed 30 grains. 

(c) The fublimate colle&ed from the 
neck of the retort fa), was triturated 
and digefted with water, and filtred t 
the refiduum weighed, after having been 
dried, 203 grains. Thefe were diffolved 
again in aqua regia, excepting a refi¬ 
duum of 15 grains of fulphur: from this 
folution the mercury was precipitated 
in a metallic form by copper. The 
folution in water was precipitated by 
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fixed vegetable alkali: the precipitate 
weighed fixteen grains, and refembled 
the precipitate of tin, mentioned (b), and 
was added to it. 

(d) This calx of tin was diflolved again 
in marine acid, and precipitated from 
it in a metallic form by a cylinder of 
zinc. The metallic precipitate, col¬ 
lected, wafhed, and melted in a fmall 
crucible, with fome tallow, gave a but¬ 
ton which weighed twenty grains. After 
having been flattened, and cut in pieces, 
it was digefted in nitrous acid, and 
when completely calcined, diluted with 
water, and filtred. The folution was 
then examined with phlogifticated alkali, 
and fome brown flocculi were precipi¬ 
tated ; a mark of the tin being flill 
mixed with a fmall portion of iron. 

(e) In order to render thefe experi¬ 
ments more fatisfaClory, fimilar ones were 
made with a pure kind of zinzwitter : 
but in thefe there was not the lead: mark 
#f the butyrum ftanni, and the corrofive 

fublimate-j 


i 



fublimate, mixed with the zinzmiter , 
was fublimed, unaltered, in needle-like 
cryftals the remaining tin-ore was alfo 
not changed, 

§ 9 * 

The moft accurate method of ana- 
lyfing this mineral, is that defcribed 
in § 4. according to which, by repeated 
experiments, the fulphurated tin-ore 
from Cornwall, of the pure light co¬ 
loured kind, was found to contain in 


a hundred. 

Sulphur, — — 25 

Tin, — — 34 

Copper, — 36 

Iron, ——- -- 3 

Earth of the ftony matrix, 2 


100 

The proportions in the darker vari¬ 
eties of this ore, are fomewhat dif¬ 
ferent. 
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fefent, as they contain about eight parts 
of iron in a hundred. The very trifling 
mark of arfenic obferved in § i. de- 
ferves no notice. - ' 

Grey Copper Ore from 'Trefeaven. 

I only mention thefe experiments as 
a proof that the moifl: way of aflfaying 
ores is in fome cafes preferable to the 
common fmelting procefs. Copper-ores 
efpecially, afiayed in the dry way, do 
not give the exadt quantity of metal 
contained in them. This is partly owing 
to a tendency the calces of copper have 
to form in a llrong heat fcoriae, and 
partly to a diflblution of a portion of 
the copper by the alkaline fluxes which 
are ufually employed. 

The fluxes confifting of glafs, borax, 
and charcoal, recommended by Meflrs. 
Gellert, Tillet, de Morveau, and other 
metallurgifts, give, indeed, more regulus 

of 


t 
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of copper than the common alkaline 
fluxes: but the analyfis of copper ores 
In the moift way, according to the fol¬ 
lowing experiments, is /till the moft ac¬ 
curate. 

(a) Half an ounce of this copper ore, 
pulverized, and properly calcined, loft 
14 grains. It was then mixed with an 
equal weight of calcined borax, half 
its weight of white pounded glafs, and 
1-4th of rofin; and after all, being 
gradually heated in a crucible lined 
with charcoal, covered with common 
fait, was melted in a ftrong heat during 
half an hour. Under an uniformly 
fufed blackifh grey fcoria was found a 
globule of copper, which weighed 71 
grains, which is 29^ in 100. 

(b) Upon half an ounce of the fame 
copper ore, calcined, was poured two 
ounces of ftrong concentrated acid of 
vitriol. The mixture was diftilled to 
drynefs: what remained was wafhed with 
water, the folution filtred, and the cop¬ 
per 
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per precipitated by a poliihed iron. The 
quantity of copper now obtained was 

J 35 g ra i ns > or 5 &T i n IO °* Thefe 135 
grains melted with the above-mentioned 
flux, gave a globule of copper which 
weighed 133 grains. 

Grey Cobalt Ore from Dol-coth. 

§ i- 

(a) Half an ounce of this cobalt-ore 
reduced to a fubtile powder, was gradu¬ 
ally diflolved in aqua regia, made of 
equal parts of nitrous and marine acid. 
The folution was brilkly performed, very 
frequent red vapors being expelled, and 
only a grey muddy refiduum, 17 grain 
in weight was left $ this deflagrated 
upon charcoal with a flame, and fmelled 

at firft like fulphur, but afterwards 

{ 

like arfenic ; fome earth remained. 

(b) The 


m 
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(b) The filtred folution, of a brownifli 
colour, was only imperfectly faturated 
with fixed vegetable alkali. The preci¬ 
pitate of a whitifh, approaching to a 
yellow-ochre colour, was feparated by 
the filtre, and weighed when dry five 
drams fifteen grains. It contained iron 
and arfenic: mixed with powdered char¬ 
coal, and heated, the arfenic fublimed 
in thick vapors, and left the iron. 

(c) This folution, the arfenic and iron 
having been feparated, was of a pale red 
colourj and was now completely fatu¬ 
rated by the fixed vegetable alkali. The 
precipitated calx of cobalt was of a red- 
difh grey colour, and weighed when 

x 

edulcorated and dried one dram fifteen 
grains, 

§. 2 ® 

I 

* k 

(a) One ounce of finely pulverized 
cobalt-ore was calcined in an earthen 

‘ vefiel 
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veflel in a ftrong heat, till no fmell of 
arfenic could be perceived. This calx 
of cobalt was of a dark brown colour, 
and had loft exactly the third part of its 
former weight. It was melted in a cruci¬ 
ble, with a mixture of two ounces of black 
flux, and one dram of rofin, and covered 
with common fait. A compact regulus 
of cobalt was obtained, which weighed 
1584 grains, after a fmall portion of 34.' 
grains of bifmuth was feparated. The 
fra&ure of this regulus of cobalt was 
of a fine granular texture, interwoven 
with fome tender ftriae, like a net. Small 
pieces were attra&able by the magnet, 
but upon larger ones, fome grains jit 
weight, the magnet had no efte<ft. 

f b) The pulverized regulus of cobalt 
was put by fmall portions into nitrous 
acid, which diffolved it very brilkly; 
the folution was then digefted for fome 
time, diluted with water, and feparated 
by the filtre from the infoluble light 
yellow calx of iron. It was of a brown 

red 
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red colour, and afforded a green fym- 
pathetic ink, by adding fome portion 
of common fait; a proof that it contained 
ftill much iron. After having diluted it 
with water, I added flowly fixed vege¬ 
table alkali in folution, and took care 
to flop when the precipitate began to 
change its colour from that of a muddy 
calx of iron to a violet, and the folution 
had obtained a clear rofe colour. This 
folution freed from all precipitate of 
iron by the filtre, and employed as a 
iympathetic ink, gave a beautiful fky- 
blue. It was now completely faturated 
with alkali, and the pure calx of cobalt 
was precipitated of a violet colour, and 
when edulcorated, dried, and finely le¬ 
vigated, weighed 70 grains. Two grains 
of it mixed with one ounce of glafs 
frit, gave, when properly melted, a very 
fine fapphire blue glafs. 

(c) The iron which had been united 
with the regulus of cobalt, and which 
was precipitated from the folution in 

nitrous 



OBSERVATIONS. 6 § 

nitrous acid, in part fpontaneoufly, and 
in part by alkali, was edulcorated, dried, 
and made red hot along with fome fat. 

, It weighed 156 grains, and was totally 
attractable by the magnet. By other 
experiments I have found the propor- 
tion of the calx of iron, made at¬ 
tractable by heating it, to the iron in 
a metallic date to be as 7 to 5. As, 
therefore, thofe 156 grains of phlogifti- 
cated calx of iron are equivalent to 11 i t 
grains in a metallic Hate, the quantity 
of pure cobalt metal free from iron 
obtained from one ounce of this cobalt 
ore, the regulus of which weighed 158! 
grains, mult be 47 grains. 

(d) I obferved in the following expe¬ 
riments a remarkable difference between 
the violet calx of cobalt obtained from 
the regulus, and that from the cobalt 
ore (§ 1. c). A fmall quantity of the 
firft, diffolved in fmoking marine acid, 
gave a beautiful fapphire blue colour 

F I had 


I had never before feen in a folution 
of cobalt. The other precipitate of co¬ 
balt, prepared from the ore in folution, 
with the fame acid, gave, on the con¬ 
trary, a dark grafs-green colour. 

The caufe of thefe appearances feemed 
to be the fmoking principle of the 
marine acid. For as foon as the folution 
was diluted with water, the colours of 
both difappeared, and changed to a light 
rofe red. With marine acid, which 
was not fo concentrated as to fmoke, 
the folutions obtained immediately a red 
colour, as if vitriolic or nitrous acid 
had been - ufed, 

§ 3 * 

From the external appearance, as 
well as from the analylis, I imagined 
this cobalt from Cornwall, might give, 
like thofe employed in Saxony, a very 
fine fmalt. The refult of experiments 

made 
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made in different proportions, confirmed 
this opinion. 

(a) Calcined cobalt, i dram. 

Sand from Freyen walde, prepared, 
Fixed vegetable alkali, of each 3 
drams. , 

Thefe well mixed, and kept during two 
hours in a melting heat in a crucible, 
to which a cover was luted, gave a 
Very dark glafs; from which was obtain¬ 
ed a fine dark azure blue, by levigating 
it, and washing it with water, fo as to 
feparate the lefs heavy parts. 

(b) Half a dram of calcined cobalt, 
mixed with the former quantity of fand 
and alkali, and treated in the fame 
manner, gave a deep blue fin alt, fimi- 
lar to the above, and even of hull greater 
vivacity. 

fcj With the fame quantity of fand 
and alkali, was mixed 15 grains of cal¬ 
cined cobalt. This gave likewife a fine 
lively blue colour, very little lighter 
than the former. 

F 2 
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Thefe experiments prove at the fame 
time that a portion of iron is not inju¬ 
rious to the preparation of fmalt, if the 

cobalt is free from other fubftances. 

.. / 

The fuppofed Tungften from Cornwall. 

§ 

The true tungften, or lapis pondero- 
fus, which now begins to be fo very 
fcarce, is known by its being fufible, by 
a proper addition of microcofmic fait, 
with the blow-pipe, and making a clear 
blue glafs, but ft ill more certainly by its 
afluming a yellow colour when pow¬ 
dered, and digefted with nitrous or ma¬ 
rine acid. 

Another, not lefs fure way, to diftin- 
guifti true tungften from ponderous fpar, 
quartz, and other ftones, is by the hy- 
droftatical balance. The fpecific gravity 
of tungften in pure, compad, white 

pieces. 
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pieces, dug formerly at Schlackenwalde 
and Schoenfeld, I found as 6015 :1000. 

Upon examination, the mineral lent 
from Cornwall for tungllen proved not 
to be it. The following experiments 
will Ihew of what it coniifts. 

§ 2. 

A part of this mineral, feparated from 
the adherent ochraceous iron ore, was 
mixed with an equal weight of fixed 
vegetable alkali, and expofed in a cru¬ 
cible to a ftrong heat. It did not melt, 
but was reduced to a powder, which 
while red hot, was poured out of the 
crucible, and obtained when it became 
cold, a dirty dark green colour, like 
the chamaeleon minerale. By pouring 
water upon it, it Ihewed the fame va¬ 
riety of colours as the alkalized manga- 
nefe: the colour of the lolution was at 
firft grafs-green, but foon after violet 

F 3 in 
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in different fhades, After being filtred 
and faturated with vitriolic acid, the co¬ 
lour became crimfon, and a fmall brown 
precipitate was let fall, which, collect¬ 
ed, proved to be calx of manganefe, 
without any tungfienic acid. 

The dark brown powder which re¬ 
mained upon the filtre after the folu- 
tion of the calcined mafs, being edul¬ 
corated, dried, and heated, was totally 
attracted by the magnet. 

This analyfis fufficiently fhews this 

mineral to be iron mixed with manga- 

© 

nefe j on which account I have named 
it, “ Liver-coloured haematites,, mixed 
with manganefe in ochraceous iron-ore/* 

Wolfram from Poldice« 

§ r - 

Four ounces of wolfram well feparated 
from its flony matrix, were powdered, 

and 
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and mixed with an equal weight of fixed 
vegetable alkali, and melted in a cru¬ 
cible. It foon fufed in a ftrong heat, 
and a fmell of arfenic was perceived. 
This dark green fcoria-like mafs was 
poured upon a flat ftone, reduced to 
a powder, and digefted for a proper 
time in diftilled water in a matrafs, and 
then filtred. 

§ 2. 

' , . ■, I • i 1 • ■ . ■ " ' . ' .. , ■ 

The refiduum confifting of a loofe 
black powder, which weighed i o drams, 
was again mixed with equal parts of fixed 
vegetable alkali and heated. Now no 
fufion could be produced, but, it be¬ 
came only red hot. The water poured 
upon it afterwards diflblved nothing, and 
took up only the alkali. This refiduum 
when dried, proved to be a phlogifticated 
calx of iron, attractable by the magnet. 
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§ 3 * 

The filtred colourlefs iolution of the 

/ 

wolfram melted with alkali, was fatu- 
rated by nitrous acid, by which the acid 
of wolfram was precipitated in form of a 
white tender earth. This precipitate 
walhed and dried gave a yellowifh white 
confiderably heavy powder, and weighed 
15 drams. If the acid of wolfram be 
precipitated when the folution of the 
alkalized wolfram is ftill warm, the mix¬ 
ture obtains a blue colour, which it lofes 
*•. * 

again on growing cool, 

% 

§ 

The properties of this acid, and the 
effedts it produced upon other fubftances, 
I found in general to agree with what Mr. 
Scheek has faid, who is the difcoverer of 

it. 
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: '■ 1.. ' ^ ; ' 

it, and whofe merit in chemiftry is fo 
well known. However, what Mr. Scheele 
affirms, that this acid of wolfram or tung- 
ilen is foluble in 20 times its weight of 
water, is true only when the acid of 
wolfram is ftill moift j for if it is in a 
ilate of dry powder, fcarcely 150 times 
its weight of water are fufficient to dif- 
folve it. This acid is not ftrong, having 
more of a difagreeable metallic than four 
tafte. Its folution in water is very little 
altered by the phlogifticated alkali, but 
does form after fome time a little white 
precipitate. With lime-water and the 
folutions of calcareous and ponderous 
earth in marine acid, it forms an opal 
colour, and a white precipitate. The fo¬ 
lutions of copper and iron are not altered 
by it } but filver, mercury, and tin, are 
precipitated white by it from their folu¬ 
tions. The precipitate of tin fhews af- 
% 

ter fome time a bluiffi green colour: 
If the dry acid of wolfram be employed, 
fhe folution of tin in marine acid is ren¬ 
dered 


. 
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dered totally blue. With a folution of 
hepar fulphuris made with fixed alkali it 
forms a green, and with that of hepar 
fulphuris volatile a blue colour : the pre¬ 
cipitates of both are blue. 

§ 5 ° 

Half an ounce of the dry acid of wol¬ 
fram was digefied for fome time with z 
ounces of concentrated marine acid ; it 

Cr 

affirmed a dark yefiow fulphur-1 ike co¬ 
lour, and loft i dram of its weight. The 
marine acid feparated by the filtre, and 
the water ufed for edulcorating the yel¬ 
low refiduum were mixed and faturated 
by fixed vegetable alkali: the folution 
became turbid, and formed a jelly-like 
precipitate, which, when dried, weighed 
2 grains. In an open fire it was in part vo¬ 
latile with the fmell of arfenic, and a fco- 
ria containing fome iron was left. This 
fhews that the white acid of wolfram ftill 

contains 
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contains fome arfenic, which is dio prov¬ 
ed by other experiments. It melts with 
the blow-pipe, and yields a fmoke of 
arfenic, and has the appearance of a 
fleel-grey cryftallized tcoria : on the con¬ 
trary, the acid of wolfram, of a yellow 
colour, prepared by digeftion in marine 
acid, is infufible with the blow-pipe, 
and thews no mark of arfenic, but the 
yellow changes into a bluifli colour. 



§ 6 



It is a peculiar property 


when melted with the microtofmic fait, 
or other falls containing thephofphoric 
acid in a proper proportioi, to give 
them a fine blue colour, jut it does 
not give a blue colour to borix. I made 
the two following experimtnts: 

(a) Prepared filex, . 

Calcined borax, of esch 2 drams. 


Acid 





p 


Add of wolfram, in a dry ftate 
15 grains. 

Prepared filex, i dram. 

Glacial phofphoric add, 2 drams 
Acid of wolfram, in a dry ftate, 
10 grains. 

1 found both melted to a glafs in a 
proper degree of heat: (a), was of a 
fine cryftalline colourlefs glafs j (b) 
was alio of a clear, tranfparent glafs 
tinged with a fine fapphire blue 


9 


9 


As therefore cobalt is not the only 
fubftance which communicates a blue 
colour to glafs j this circumftance mull 
not be overlooked, in determining the 
difpute wit! refped to the material the 
antients ufei in preparing their blue 
glafs 1 cobalt as fome affert, having been 
unknown to them. 


% 
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§ 7 - 

Thefe properties fhew evidently the 
acid of tungften or wolfram to be me¬ 
tallic. If the fuppofition be true, that 
every fubftance of a metallic nature is 
capable of affording a regulus, we fhould 
exped to obtain one from this acid. 
Neverthelefs, Mr. De Luyart is the only 
perfon who has fucceeded in producing 
a regulus. My experiments have hi¬ 
therto failed, though I have attempted 
the redudion by different methods and 
different fluxes, both in common melt¬ 
ing furnaces, and even in thofe ufed for 
making porcelain at Berlin. 

I juft mention, that in thefe experi¬ 
ments I always made ufe of the yellow 
acid of wolfram ; for I fhould fear that the 
metallic globule obtained from the white 
unpurified acid, might be produced by 
a portion of iron and arfenic combined. 





78 


MINERALOG IC All 

V., .. ■^ *■,’ , 11 ■ \ ' ;• . v 1 'f ,/ ", •' 

Soap-rock from Cornwall*, 

> § i- 

One ounce of this foap-rock in pure 
pieces was heated to rednefs in a glafs 
retort. In the receiver was found a 
fmall quantity of pure taftelefs water. 
It had loft one dram 15 grains of its 
weight, and had acquired a darker co¬ 
lour, and a confiderable degree of hard- 
nefs. Pulverized and mixed with two 
ounces of fixed vegetable alkali, it was 
heated red hot in a crucible of porcelain, 
but not fuffered to melt: after this, it 

V 

was triturated with diftilled water, and a 
fuperabundant quantity of marine acid 
to faturate the alkali was added to it, 
and fufficiently digefted. 
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§ 2 . 

In the folution a precipitate was formed 
of a confiderable quantity of white, Joofe, 
yellow-like earth, which feparated, edul¬ 
corated, dried, and calcined, weighed 
204 grains. It proved to be pure iili- 
ceous earth. 

§ 3 ° 

* 

The folution being filtred and cryftal- 
lized, phlogifticated alkali was added 
to it, when it gave a blue precipitate, 
which collected upon the filtre, was 
edulcorated and dried. After heating it 
to rednefs with fome wax, it weighed 
feven grains, and it was totally attraded 
by the magnet. 

It would be an error to fuppofe thefe 

feven grains the true quantity of iron 

contained in this foap-ftone. For, though 

the 
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the phlogifficated alkali I ufe is fo well 
prepared, that pure marine acid poured 
upon it does not fliew the lead mark of 
blue during the firft 24 hours, it never- 
thelefs adds a portion of iron when ufed 
to precipitate iron diffolved in acids. 
On account of this circumffance, very 
great circumfpection is required, in de¬ 
termining the exaCt quantity of metal 
contained in a folution, and precipitated 
by phlogifficated alkali. 

I have found 100 parts of iron in a me¬ 
tallic ftate, diffolved in marine acid, and 
precipitated by pure fixed vegetable al¬ 
kali, after being edulcorated and heated, 
to give 140 parts of phlogifficated calx 
of iron attractable by the magnet: and 
the fame quantity of iron, precipitated by 
cryftallized "phlogifficated alkali, per¬ 
fectly well prepared, the blue precipi¬ 
tate being edulcorated and heated, to 
give 260 parts of phlogifficated calx of 
iron. The quantity of phlogifficated 
alkali required for precipitating thofe 


100 
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ioo parts of iron, diffolved in marine 
acid, muft then precipitate from it- 
felf fo much iron as is equivalent to 
854- parts of iron in a metallic ftate, or 
120 parts of calx of iron phlogifticated 
by heating and attradlable by the mag¬ 
net. • 

According to thefe experiments, the 
quantity of iron in a ftate of phlogifti¬ 
cated calx contained in one ounce of 
foap-rock is 3 44. grains, 

§ 4 4 

The earths of the folution were preci¬ 
pitated by cryftallized fixed vegetable al¬ 
kali, and, when edulcorated and calcined, 
weighed 192 grains. A proper quantity 
of diftilled vinegar, fomewhat concen¬ 
trated by froft, was added to this preci¬ 
pitate, and after digeftion the folution 
was filtred. The earth remaining upon 
the filtre was dried again, and calcined, 

G and 
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and then weighed 93 grains: it was af¬ 
terwards treated with 3 times its weight 
of concentrated oil of vitriol, and evapo¬ 
rated nearly to drynefs in a fand-bath, 

then re-diffolved in water and filtred. 

1 1 • , * 

There then Remained 26 grains of an in- 
diffoluble earth, which was filex: when 
this was mixed with mineral alkali, and 
melted with the blow-pipe, it fwellecl 
and gave a clear globule of glafs. 

I have feveral times obferved filiceous 
parth along with other earths diffolved in 
acids: this fhould fugged how cautious a 
chemift ought to be in analyzing different 
kinds of ftones and earths. 

? • > •" ' . V 1 • ‘1 - ’ - - * - • > 

I 5* 

The vitriolic folution contained there¬ 
fore the remaining 67 grains, which, pre¬ 
cipitated by alkali and examined, was ar¬ 
gillaceous earth* 

- § 6 . 

V 
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§ 6 . 

Of the firfl: quantity of earth, the 
weight of which was 192 grains (§ 4.) 
99 grains were diflolved in acid of vi¬ 
negar. Being precipitated by fixed ve¬ 
getable alkali, and examined with the 
vitriolic acid, it was found to be magr 
nefia. 


§ 7 * 

One ounce or 480 grains of foap-rock 
contained therefore, according to the pre¬ 
ceding experiments, 

grains. 

Calcined earth of filex (§ 2.) 204gr.^ 

■-(§ 4-) 26 -1 2 3 ° 

— — ar gHl (§ S') —- 67 

—> —• magnefia (§ 6.) ——— 99 

w? calx of iron (| 3.) about 4 


400 
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The lofs of weight in air and water 
expelled by calcination — — 75 


Loft during this procefs 
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